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Fig. 2. Histograms showing the peak a田p1itude of phasic neura1 responses to bitter test 
stimu1i after 10 sec a1ternate adaptation to paired bitter s01utions. Bitter stimu1i 
used for adaptation and test s01utions: 1 mM Q-HC1 , 1 mM Q-H2S04 ・ 1 mM brucine , 1 mM 
picric acid , 10 mM caffeine and 10 mM nicotine. The magnitude of response is expressed 
as a percentage of the respective contr01 responses after 10 sec adaptation to water. 
The numera1s within parentheses indicate the number of preparations. The horizonta1 
dashed 1ine separates depression from enhancement. A: Responses to seven pairs of. bitter 
solutions which are characterized by changes in the s四e direction (decrease-decrease in 
six pairs and increase-increase~n one pair) f0110wing 10 sec a1ternate adaptation between 
paired s01utions. B: Responses to eight pairs of bitter s01utions which are characterized 
by change in different directions (no change-decrease in six pairs , increase-decrease ln 
。ne pair and 00 change-increase in one pair) f0110wing 10 s 邑c a1ternate adaptation 
between paired s01utions. 
類の受容サイトの存在が示唆された。(1)キニーネ，プルシンおよびカフェインの受容サイト，
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Fig. 3. Changcs il 11 inili.1 phasic ‘ cOlllponcnl of inlcgralcd gllslalory nClIral rcspC1IISCS 10 0.1 M 
NI'4C1 (八) and 0.1 M CaCI2 (B) aflcr adaplalioll of Ihc longue 10 Ihrcc killds 0" SOlliols. Ad匀plillg 
soluliol1s apr1icd fur 10scc: Hinger (AI. 131); d 己ionizcd waler (八 2. (2); and 1 111M Q-IICI (八 3. IlJ). 
Slil1llllS salls: 0.1 M NI14CI (八); and 0.1 M CaCI2 (ﾟ). Thin and hca¥'y lincs hclow Ihc rcsponse 
clCI10lC applicalﾎon of an adarling and a Icsl solulioll. resrccIﾎvcl}'. In Ihis and slIbsequcnl ftglres. 
Ihe IOllglle was rrc-adnr'cd 10 a Hingcr sollllion bcforc arrlicalioll of Ihc adnr'ing solulions an?
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Fig. 4. Al1lplillldes of il1ilial phnsic nCllral rcspo l1 se胃 10 variolls salls of 0.1 M afler 10 scc ml 日 plalioll
10 Rillger (R). dcionizcd walcr (W) <lllÙ 1 川 M Q-IICI (Q). The. rcsponsc al1lplillldc in ordinalc is 
givclI relali¥'c 10 Ihe respol1se 10 a 5,, 11 followillg 10 scc of 1 I1lM Q-IICI adarlaliol1 NlIlI1crals il1 
pare l1 lhe同5 :lfe Ihc I1UI1l0Cr of preparaliollS lIscd. Vcrlical hars show S.E. of Ihe II1 C;I I1 S. 八 oscissne


















\~g: 5 .~nlc~ r:~leó i'2.!lial phnsic neurnl respon!les (川 row head~) 10 ncids after 10sec adaplnlioll 10 lhr 
k inds ofsolulIons-TeRl acids :1 111M l ICl(A)f111d l111M acel ic acid(BiAflnPIing ROll ions:waler(l)・
Hillger (2) and I rnM Q-IICI (3). 八 11 rccords wcre oblaincd frol1 I preraralioll. 
(3) 
Fig. 6. H istograms showing the peak amplitlldes of 
-ー」日ー・ nellral responses to I mM acelic acid aflcr 10 sec adapｭ
talion to six kinds of bitter solulions shown in abscissa. 
The conlrol aci?response after 10 scc wat巴 r aclaplation is 
lakcn as 100%. The responses are express巴d relative 10 the 
conlrol response. Thc horizonlal dashed-line indicales the 
control response levellhat separates enh~ncement from deｭ
pression. Each response is the mean 土 SE from 3-5 


















































Durotion 0' I mM 0・ HCl odoptotion ，関C
Fig. 7. Re1ation between the amp1itudes of initia1 phasic responses to four 
types of 0.1 M salts and the durations of 1 mM Q-HC1 adaptation. At the 
right , the test so1ut10ns used and the response to each sa1t after Ringer 
adaptation are shown. The response amp11tude 1n ord1nate 1s expressed 1n 
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Fig ・ 8.Change in the peak amplitude of acid response as a function of the duration of J mM Q-HCI 
adaptation. (A) Integrated initial phasic neural responses (arrow heads) 10 I mM HCI after adaptation to 
I mM Q-HCl for 3-20 sec; (B) Relalionship belween the peak amplitude of neural response 10 I mM 
Solulion of HCI (・) or acelic acid (0) and Ihe duration of I mM Q-HCl adaptation. The lefthand .points 
show the responses 10 1 mM HCl (・) and 1 mM acelic acid (0) after water adaptalion for 10 sec. The 


















Sugar 5明。r Sugar 
,F1g.9.lnlegraled neural responses 10 0.5 M slIgars. afl~r.IOs~c_I.I(~ilptalion I，~"w.al~~ ~1)..Ringer (2) and 
1 mM Q.HCI (3) 目 (A) Inilial pilasic responses (arrow heads) 10 0, 5 M slIcrose; (B) Inilial ph.lsic r~sp' 
(arrow hcaJs) and lal 己 grilJllally increasing responses (arrows) 10 0.5 M frut:lose. R t:c∞ords A il川n】K吋J B 、w己 re
obla川t
Ri山ng己灯r;(C) Typical examples of Ihree Iypes of sugl“tげr res叩ponses. Th 己se ex川川XI'刊a rnp凶l 己s 、W、" 巳 『己 obl:川l川川11n 己以吋d b}' Ir刊IICα11川n沼B 
records A and ﾟ. The rωponses Iﾓ -bolh aJapling SOlliol Hnd rinsing Ringcr werc slI l> Iraclcd
Type 3 Type I 
C 
カエル舌の苦味溶液での短時間順応B 0.5 M Fruclose A 0.5 M Sucrose 
酸および糖刺激に対する昧による塩，
Phasic 



































w R 0 
Adapling 
F1g .10 .Histograms represenling the mean 叩agniludes of 
inilial phasic and lale gradually increasing responses 10 
0.5 M sugars afler 10 sec adaplalion 10 lhree Solulions. Tesl 
sugars: 0.5 M sucrose (A) and 0.5 M fruclose (B). Adapling 
solulions: waler (W), Ringer (R) and 1 mM Q-HCI (Q). Th~ 
responses are expressed relalive 10 lhe respeclive conlrol 
responses a(ler waler thal are taken as 1 ∞~/~. The venical 
bars show SE of the means. The mean magnilude of inilial 
phasic response was calculaled using the preparalions lhal 
exhibiled either type 1 or Iype 2 response a(ler water adapｭ
talion , while lhe mean magnilude of late response was 日 l ・
culaled from the response height 10 sec a(ler applicalion of 
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経の応答は， Fig.ll に示す如く，強く抑制されたO ショ糖やブドウ糖の溶液で舌を順応させた
後においても味神経の塩酸キニーネ応答は抑制されたが，果糖による順応はほとんど抑制効果




























(L.) (3) (L.) (/,) ???(16) 











































Fig. 12. H1stograms shm.ling rhe mean 
lImplJ.tude of Jn1t1a1 pllaslc responses 
to 1 111ト I Q-1I C 1 a f t e r 1 0 s e c a d a p t a t i 0 n 
to sllgar s01utjons. Adaptat10n s01u-
t101¥5: 0.5 M 511crose. 0.5 M gl11cose 
and 0.5 M fructose. The response 1s 
eXllressed relaιlve to the contr01 reｭ
spbnse (str1ped column) after 10 sec 
臈aptat10n to water. The vert1ca1 
uar ind1cates SE of the mean. The 
nllmera1s 1n parentheses show the 
numuer of preparatjol¥5. 
Fig ・ 11. Re1at1ve amp11tudes of 1n1t1a1 
phasic neur1l1 responses to 1 mN Q四 IIC1
f0110wlng 10 sec adaptlltion to s1x kinds 
of sa1t solut10ns. Sa1t adaptat10n s01uｭ
t101¥5: Ringer. 0.3 M NaC1. 0.3 M KC1. 
0.1 ~I N1I4C1. 0.1 M CaC12 and 0.1 M MgC12 
Each c01unm 1s the mean 士 SE expres 己 ed
as a percentage of the contr01 re5ponse 
to Q-I1C1 (str1ped c01unm) after 10 sec 
adaptation to water. The numerals wlthln 
















Fig.15 に苦味刺激によって誘発された昧細胞受容器電位の記録 (C ， D) とそれに対応する味





Fig ・ 13. Rela tive aI叩 1itude of phasic 
neural responses to 1 吋1 Q-HCl f0110wｭ
ing 10 sec adaptation to four kinds of 
acid s01utions. Adaptation solutions: 
1 mM HCl , 1 mM formic acid , 1 mM acetic 
acid and 1 mH oxa1ic acid. The responses 
are expressed as a percentage oE the 
contr01 responses (striped c01umn) after 
10 sec adaptation to water. Each va1ue 
represents the mean 士 SE. The number of 
preparations used 1s shown in the parenｭ
theses. 




































































F1g. 14. Hean amp11tude of phasic responses to four bitter 
s01utions f0110w1ng 10 sec adaptation to var10us taste s01uｭ
tions. Adaptation s01utions: water , 0.3 H NaC1 , 0.1 H CaC12 ・
0.5 H sucrose and 1 mH acetic ac1d. T邑 st s01ut10ns: 1 mH 
Q-S04 , 1 副 bruc1ne ， 10 mH caffe1ne and 1 副 picr1c ac1d. The 
responses are expressed as a percentage of the contr01 re-
sponses (striped c01u皿ns) after 10 sec adaptation to water. 
The vertica1 bars show SE of the mean. The numera1s with1n 





















































4J:2 1~ 土fへー'- ~I=eム~10 
Q-HCI Q-H.SO , Q-H.SO. Q-HCI Picric 
F1g.15.^: ncural responsc 10 0.001 ~， Q. I-I，SO. aflcr 0.001101 Q-IICI (1) and conlrol rc. 
Iponsc 10 Ihc Q.HCI aflcr Rillgcr (2). 日: ncural rc~ponsc 10 O.ω1 ~， picric lcid Iflcr 0.001 
IoI Q.・ IICI (1) and conlrol rcsponsc .flcr Ringcr (2) ・ C .nd D: laSlc cl rcspo・ISC. 100.001 
~I Q.llzS0. (C) or 0.001 ~， picric acid (D) aflcr .daptalio川 10 0.1l01 I Q.IlCI (1) and 
0.001 '" NACI (2) ・ 111 rccords C Rnd 0 , taslC cls wcrc prc ・adaptcd 100.001 10 NaCI .nd' 




























Fig.16.'lnlracellularly recorded laSle cel responses 10 0.1 M KCI (AI. 0.1 M MllClz (91 or 0.1 M 
NH~CI (CI arter 10sec adaplalion 10 Ringer (1) and 1 mM Q-HCI (21, ElIch or Ihe paired recordings 
was rrom a diffcrcnl laSlc cl. ReSling pOlenlials undcr Ringer adaplalion wcrc -41 mV (A~ -22 mV 
(81 and -19 mV (CJ. ElIccpling horizonlal bars marking the duralion or solulion applicalions. Ihc 
Ringer's solulion ftowed continuously over Ihe longue. 
2 3 
__fL 二71;Acid 
Flg. '17. Taste cell responaes to 1 町制 acetlc acld after adaptatlon 
to Rlnger (1) , water (2) , and 1 mM Q-HC1 (3). 
-V 大/V小 I~
Sucrose Water sucrose Q _ HCI sucrose 
20sec 
Fig. 18. Taste ce11 responses to 0.5 M sucrose after adaptatlon 




























味覚応答の変化について検討し，苦味を呈する 6 種の物質から 15対の組み合わせを作り，その
味神経応答がお互いに他の苦味溶液に順応させた後，減少する対と減少しない対に分類した。
その結果，調べた苦味物質に対する味細胞受容膜上の受容サイトは少なくとも 3 種類存在す
るという興味深い示唆を得た。
よって本論文を薬学博士としての価値ある論文と認める。
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